m&d PCT/PTO 0 S DEC ?004 



(J2)4#»tt**»lcS-3L^xaBB**tfcBWtaM 



(19) ##*0fttffr*«M 

(43) B»4*BBB 
2003 ^12 £ 18 B (18.12.2003) 




PCT 



(10) BIB4MMM 

WO 03/104238 Al 



(51) HEM#f*#SI 7 : 

A61K 31/407, A61P 35/00 

(21) mn&thmm^: 

(22) HgtUiS: 

(25) mv&thmcomm: 

(26) BR?4*ffla>«B: 



C07D 491/044, 

PCT/JP03/07189 
2003 ^6fl6B (06.06.2003) 



;R2f 1-^ aUb^WSEBf Saitama (JP). ^BB 
(KAKEYA,H ideaki) [JP/JP]; =f 35 1 -0 1 98 Jft 3E 9ft *03fe rti 
J£;ft 2f1§ mit¥W%mto Saiiama (JP). » i£-£J5 
(H AYASH I , Yu j i ro ) [JP/JP]; T 162-0814 
gr/hJllfflT9-1 0-7 O 4 Tokyo OP). 

(74) ftSA: JUP Si., n(KAWAGUCHl,Yoshiyuki et 
al.); T 103-0004 K£» mB*<l3Tg4Sl0 
^33^7 t: JU6pg Tokyo (JP). 



B*t§ {81) fg^g CA, US. 



(30) gffcff ^— 

4#ffi|2002- 166868 2002 $6fl7B (07.06.2002) JP 

(71) ffl«Af*n*B<±T<D»3feHlCOl*T;: 3Hb3* 
P3£E1t (RIKEN) [JP/JP]; =f351-0198 i§3E!l »3fem J£ 
;R2f1^ Saitama (JP). 

(72) §tw%\ fccfci; 

(75) 5£W%/&mA (TtkmiZH^XCDJi-): SEf§£(OS- 
ADA,Hiroyuki) [JP/JP]: T 351-0198 *§3Elt Slpfcrfi j£ 



(84) ffijgB fi£«;: a — n?/*4#tt (at, be, bg, ch, cy, 

CZ, DE, DR, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



(54) Title: NOVEL COMPOUND HAVING ANTITUMOR ACTIVITY AND PROCESS FOR PRODUCING THE SAME 




(I) 



(57) Abstr act: A compound represented by the general 
formula (1): (I) wherein R represents linear, branched, 
or cyclic alky] or aryl: a process for producing the com- 
pound: and an antitumor agent containing the compound 
as an active ingredient 

(57) Sift: 



= k £ y s ( i ) 



00 

o 



m 
o 

O 




(I) 



/^s^^i-o ) x~m $ ti,zik&yd. -zommxm. *ti*&$)i$.£ ti- % 



WO 03/104238 



T/JT03/07189 



2 



R-0 2 C 




0 NH 



OH 
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CHa 



*s R^^lf n^6i©Ilt, Xfiit0 7**7H 

TOS (II) :• • ' ' ■ - •••! -TJ ; - \.,\ & .f'ii 




1) 7^ h 7 t K n fc c 7 -2-^- — 7U & ( ^ h 3r # /!✓ *j? — /U ^ y > ) 

3) 2) ©S^It©t Ka^i/^f;Hir*;V5;i'Il^ftU 

4) 3) (DRj^mm^, &.T<D — m^, (A) : 



x*m $ in z * * & y mm^ * t ^ t & it , 



o 
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6) 5) <DfcJ&mm%, J^SSftfcllfczk 

7) 6) (D^^M'^(OUmMi:U^m 

8) 7) ©R&jg4&£iNk; U 

9) 8) (D&fomm*. ^T^-J^St (B) : 



Me 

X ttitulB £ I^IS"? £> So) 

10) 9 ) -<£>KJ&m^&. 4SS#^TIwT"fe h ^ h V J^tRfotS^, 
1 l) 1 O ) O^J^m^^r.:;^^^-^ (C) : 




Me 

12) ll) <^£j£jg^£^^^Wb /.-.v : . • < 

13) 12) ©^j&m^tfHfc^S^I&H*^ 'W 
l 4) 13) <Dfrfcmm(D i/T J S^APTk^rfif 

15) i4) ©Rj&m^&^^-Mfci^s'' .-^ 

^ISP^fi^ £jIT£> — m^. (Ill):- 




O 
II 



(B) 




T/JP03/07189 



CH 3 



"f 5 h <D X fc 5 o 

*fc, #3B9JEu «TO-^ (IV) : 

CH 3 0 




CH 3 



i"5 fcfc(III) T?* $ H5^^#>(^^5t^&^^#ti-§ 




CH 3 



Rte, Ei^, #n£i!#U <nmVt<DTsi-* summit? y - 
^S^Sto )T* $ HS-fb^ti-^fe So 
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±M*«HCtt, ^f/H<'xf;H N n-^o^ 
S % /fy^ntVH, n-/f;vi, ^y^f;H, sec-/f;Vl, tert- 

r^5T*f, 0* L < fit tert-^^/vS*^V>5 r. £ & tf # 5 . 

— (i) t-^ $ fiz if^w(oit^mnw&(D7f#mmi£^ b-C*5 

i tf^^^SSK^^* tv^i, £ ©PS 9 T*teft v^ 0 ^^g^^-isi^ 

*^^^5EJSI^tfcv^Tffii$i^5i, mm, zifoum, 
jR-t-5. $<bi-> a i \z z>\k&m 6 ^ e> 7 ^©^^iis 



WO03/J04238 




T/JP03/07J89 



CO Horner-Emraons (tisjU-}-— • ^ X) fefciZte^X &JBi- Z> ft X ft J 



WO 03/104238 



T/JP03/07189 



9 



TBSCl: tert-y^^v 5 ^ ^^v- U n JJ K ( t er t-buty ldimethyl s i lyl 

chloride) 

DIBAL-H: tK^^^'T^^^^^^-^^ 3, ( diisobutylaluminium 
hydride) 

DMSO: i?^ f-^^^*^^ K (dimethylsulf oxide) 
NET 3 : f JJ ! if ( tr iethy laraine) 

HMPA:- -f- * 7, 3ft "5 § K .(hexamethylphosphoramide), 

MsCl: 1 * is O y K (mesylchloride). .• 
DABCO: jf tV^ ^. n. [2; 2. 2l*.?>#:iS (1, 4-diazabicyclo [2. 2. 2] 

octane) •'. l ; ' .' '"■}.■'.■■ " '•' - ! " -V *•• 

• n-BuLi: n-^ ^ V ^ £ A (n-butyllithium) ■ ; • " 

.': TES':<i k,y •Z-\ s fr}V%> / x ) (tri ethyls il.yl) r; •>'■] t : ; .>'.'• -s '.X . 
:• TrO.OH: . fe V+'T /k"SA? V K ..• ( tritylperoxide) ' ; i ■••'=. >>. 

AcOH: ■ * ' ' ' 

TLC: il^ o-7 f^77/f - (thin-layer chromatography) 

sg©i>ir;©x^f^ (te-a^iU)) it v p;T©-,i5t (a) KmztiZo 



!Xlixf;Htfe5, 



o 




(A) 
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2-^ntyn;N t y^©S*Oi7f/l' ( ^ .X 7 ^ i: L T f i It §K #t <D 
a^yvl^ #fl£tfc©:*;*7VK X SI ft © ol * yvi, ft if % i^^flfjC 
tey ^^/l^ % n-^n t°/K y ^ n fcVK n-y*^vK J y -? >v % 

sec-T^/K tert-y'^vK n-^^^7K n— -^iy/l^ Xfi7x=:;l/x^ 
7/uft if ) |rf -t^t© h jJ7;i"¥;i/*^7 7l' h *> 3 VMS b JJ T !> — 

* x 7 7 f (7^^/ug i: btlt, n-7nk' 

sasuvo. "MAS, e, tc^^^j: ij mwk*i&7L, mm ■ wtW'tZo 

ikpzikTkm, THF (-x h 7 t K n 7 7 >-) ft if — "rju%kmt&, ^i^if 

is, wi^^ft if -ass-* uvn 0 »i»ifiLftf± BoncA^b 

250°c<£>$£|ffi^M£ L < N Stif^Ktt 10 ^ b o B# ^ s M ^ b v v M 

&ff 5 5 y # D^h^77^ — 

fc if i *jmi-5- 0 . 

ft *5 s mx.it, 2 - v ^ ~? n 1/ M<Dm * (D ^ * /u & 2 - 7* u 
■y u J u V }? h % 2 - 7* u ^ y* xn s< y 4 jvy* u ^ K t y$fc 

t 2 -^n^^a^^-w. h (27. 3g) C HJxf 7^777 

^ h (24cc) 160TC-C 20-5M*#**-*. *ff*«SrfTV^ tert- 

^Wxf^*^*;7t^-f (32g) (91%) 

ftfc\ l^/&7 A 1 ft; 1 2©$4a£fcJBv^e>*L5*;** 

;^Dfty|^/H7T^ (fc-g^ (B)) » x kto-ISS (B) ^ 
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o 

II 

>P\ X0 2 Me 




Me 

# £ L V<> X W: S(f IB <£> £ *3 t) TP *> 5 . 

f y zc ^/l^^^. 7 7 >f h 24. 88g £ / * ^° O t°^>-^ 25. Og 

^i^b, 160*CT? 12 B#raJPl^it^i-6b $tJETf^.(5mmH g> 120 o C)-T 
5 I t (' J: ^ g 26. 2g(«K^ : 78%)*?#5-. 

* 33 > ^ * ^ — A 1 m *3 ft 5 1 4 <E> fc/B V> £> ft 3 :7* * 

f — ^ Xikt-m (c)) tt v .£*T<0 — (c) 
o 

., Me 

Y i-Z&m&<D&m&*%t •§= L < TBDPS (tert-7* ^/V ^ 7 .* ~ 

/V % TBDMS (TBS irlBtt 5 - i ^ fe 5 ) (tert-^^A' i? ^ 

f ^S/p;V)li, TES ( h y ai^/Vi/ ]) ;U) M , TIPS ( h V -<f V 7 ;V \? JV v- 
y DMES (v>^ y /V) g N THP(x h =7 t KPt°7=^) 

EE(^ h =3r v^^/V)g . N M0M(;>< h ^ Bn S^) 3£ 

fcif-C&tU ro?"^ ± 19 ft * b < W: h y ^^y^v- y ;H"efe5. 

ik-kWo (c) ©5*>x 2- (b!)xf /l/^P^i/) 7 , o/-?t^;Hi> $Jxl 

7< ^ JV =7 # & h t 4 ^ y — )V(D DMF MJxf;W7U ^ 

ny K^at, ^?&T-}f #1-3,, ^igHb-a^^mni • JWfaaiteaav^-ciffiflir 
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£ 19 2- f!) x f ^ p af iz-l-y o ^ ; ^ # § 0 2- h J) ^ n 
iX-1-7 0 n 7 — /^&i£S#^T^ S0 3 - fc° y v?W«e if (£> ®Hb#J T^b L 

J^Tv -o"^;^.^ — a 1 iz: <5 # x S^ov^Tl^^'t"^) 0 • 

-Brm* 1 jo it 5 *fc 3 »\ -r- K 7 t K n fc° 7 l/-2-7>r^- JV t 

7 t Knt'7 ^-2-$- — ju t ('■=t b ^7j?xi/k^^ y) ^1)71 

-^tJn t> ^ 7 m (#y;t &\ t jv k y 7 fttii if) %m s 
<k-^^4« N ik-a-yn 3 <Dmm<D7km&& TBdPs tbdms (tbs) i, 

TESS, TIPS 5£ n DMESS N THP£, EE 3£ > MOM « N Bn £ * if <D 51 ^ & 

^ h\z. i!)#5:H5tl5 0 te<£fe 6 fi\ tfP;To' J: 5 K LT# 
5^^t«§5 0 4 &7kSHb^ y^f/wr/i/^ = 7 a n TkSHb y 

ik&W5 Sr#s c fb£*& 5 teWmfc-^^milt • ;i*M^:lb^.Ti§3t/8VN 

0* L < Yt h V ^*?JUT* >>?£ if <Di&&ftlET\z, S0 3 • t° y 5? 

SHb#J& 5 vMi^^f 1 y p y k* <^§rffi v^fc7. v ^m^fvmit 



# 0 T 
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sst-fb-t- h y * .mc ire sat 5 t oT?r±3te-< , rfj-j^y 

TK^-fb^.y V Aft if Vffiv^ 5 - t a«-c.# 5) ft if 81 (S 

* U < it THF\ ^fn'^vl^zt — f/K DME ( ^ ^ V ^ if V =» — ^ v> P< ^ 
— v-^) ft if-e& 5 ^ - fi b ^pi^; $ tbS t>©Tf ttftV^) .«rJP*.-s- r 
SajJlJ^,^..*.^ gfc^Oifl* ©x^f^ (x-^T/Wt LT fiSHH^tO^^ 

^,1^ jt.^/K n-7°o ^ V/p fc°/K .n-^^/W A Vrffrfr^ sec- 

ft if) «r.in*. -st^-r.So- : Jn*. 5ias.tt-2oTc^ b •6o , c-(D.ifiB-#fi.*-L 
.< s m n.m.m.^ mm o.mm K z.^xm t> *:t>*\ .io:& a?- m m & 

t5„ ffc-fr.fc 6 Sr*^-r*«*JSCW:^ -38* b< THF. -^^/i^- 

dme ft if -c h 5 - h \z. ps ^ & *v s t t? n ft v ^ to x. s m s *3 
xunw-t zumiz -2o°c a> b 6o°c •© fGH'^fl^ bv^„ h#b# » 

^^^^/Slia!)!^^^, ii^ io 12 «fW-©<6|"Cfc5 : B 

stfflv^ bti%jj8k\z£ y>mm - mm-tz z t a. x 

$fc&|gffi8^ &fcT^^= £ ATK^^ft iffc&tf, * n n */VAft'if 

* ( h y ^ ^^iV y ^) T $ Kft if «?4S:S#^ET^Tir F7^7 t 
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**5lifc::i3V^ T^^^^j^tKj i: te- N TklfeS t Tk^JjfC^ i: ©j&lif^jft 

i:te> mm (^J^tf^^^Wbft if) $*Lfc3k»2££7k*j)K^i: 
OJBiBIRJC:^ J; D-~a«r-6'«r"^^**5 r i: fc-^tf. fc&m9 fcM*-& 
&© «fc 5 K £jF ^ L < I j; h y x f - /i/ 7 5 y ^ 

if © «fc t>* DMAP * if © « m # £ T »E ; ! m. it X )V * =■ ;V % * 7l> * ^ & 

& ^ /WbT * £ iri Bt tew t ffl%.jfc&.mn u e-, ■ z-# ©■ * ^ ^ft# 

# tfS & g.jft 5 o : # v> tf N DABC0 N DBU (1, 8- T if t? > ^ a [5. 4. 0] r> ^ x 

J&Mtifx. DM l : mfy <D & # % ^ rf- % & to 9. ^: ^ 5 . £ ^ ^ ^ 5:^ : >■ ^ j- : 5 
tiS^ll' «t -0 ¥£ • *SM^6-Ci:ii:^;-e^^ o .: .... •• 

-fb^fe 1 O {± N -'fc&to 9 CD t'ert-.^'^./l'S? p< *?- yvi^&'if <DtR^ 
' fb£^ 1 l':f±. -flS-fr*) 1 0 0* t < ( 4 h y oi^/ut if 

«#&T fc: > so 3 • br y ^ if © iHbgy ttd-^fify^^n'y k * 

if *r JB J* 7 ^{b-C^b LT#5ii^T^-5 0 

te<£& 1 2 ft. 4b ^ 1. 1 fc N L < !)f ^Aft if ©4fc£ 

#&T^ -fbr^#) (B) t°ty'i^f ;l/x^r;l,^g^$ 

'fb^^ 1 3 t± N ib^^i 1 2 y m s * & y $ j* ft z (o 
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CLt#& tutik-a-m 1 3 »^rtti^^^©¥ilt • »as £ fevers fir /Bi^ 

hfiZ>-jj$k\z. «fc <9 5 rH5t^5, 

-ffc^^i 1 4[i N fb-a^ 1 3 USb<}ixf vy^7y* = !>A^ 
• T i? 7" — K t°U i/^^A-p-h/w-^^^yi^/jN^-— f ft if <D T V ^ — ^ 
**JSE#«TH:, Kc&m (C) ©^D^f-/^S)S^t#5l^5f 
- © i 5 m Lt#yif:ft^i 1 4 'tt»tt"&#:T*£J£T?fc t) % 

l 5.fl0iJitf.ft©J; 5 t UT^^t § :H5t^5o V'< fe^J- 
jv v f- tP A ft ^(7)tS#STts h V ^-jv^jv^- df v- K\ t-.^^/l^A' 
^-^ V Kfc ^oigife-fk^ i: SJS * -^T#5 n i: # -t?t.'5 0 - cd J: 5 b 

. 5 # jfe ^ J; 5 .¥MI ; < fit i- £ r. t & X- # 5 o ft .*s N !, # ig'lt *j v> t x - ft 
1 : 4 -'Sr-fiflsSftiHjfci^Jtf^ S/rffc'S 5'«»ift'fb*SrMv 5 n i: fcyj; 

-fb^*l-4-* [if l^^fcx^^^ft $ 5:3 jg&ft;4fej 

$ SI v^^Hb^T?& 19 N &i te: tt h V '-?-A"<-frjt*- 9 s K % t-^ 

(c) ©ft^fett&:£JB^ Z Z bK £<0 -f®^ (I) t?**ji5^ 

fci^fe 1 6 fi, 1 5 © b ]) ^^jvxs V fr&ft £f7KEfe£©fi*&S 

jk^fe 1 8 tin it&mi 6 (Dx/T J m*1Xl7kftffi LT#5 r. i: # ft 
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tiritioT t>fti^#? l 7 *3 J: tf ft-g^ i 8^#§r^5fH. 
ft -6^ 1 7 ttT > ^ - T 7K ^ ifclUD ft^#l 18^i 

ft-a*^ i li, ft-g^ is ? ^ft Lt#5 r t s c ft -a-* 

^T5y^t'©tS#ftTts S0 3 • t°Uv?^, foSVMi s 7^^ -,^ — ^ 
^IpSIS (Dess-Martin periodin.arie) N fc° !) ; ~ 'ty n a n^ — h & 

JH.- -c.t.s. ■ '.. , . -..-.i •. •:..= 

fummm. &&m\ mmm. mmm, mnmrncommmmMm^^m^ 

^Lfis ^AfclP Tt4t5^, It^ 0. l-lOOmg/kg/0 % L < W\ 
l-2Omg/kg/0 s *8PTffi4t5l^ S«\ 0. 01-10rag/kg/B s 01 L 



WO 03/104238 9 07JPO3/O7189 

< 0. l-2mg/kg/0 ^g:#-f- ; 5©^0^LV^ o ^ *t & 1 0 1 H] & VM* 

•tZ^-b £t ^ n ; i a ^ <fc; <; £q b *t fc -± A b ^ ^ ^ & fc-S ^.v\x,'il,f 

m-r s .a i:' # -c:#ts, 0 &.m^.-m fommmn * vt r* m x. «r * / —a- 
v ^ x-m m j&m &ttiMftm% : %wisi£% fr ® cd & & m m m «\ *s 

4» 't i L ^ . c : 0 ( l.~ 1 0.01 v A ; .g/mlb re fe § ^ ; ! it IsO & m * H: if * *B1& 

HtiM>!'- ' •: v. ' • '■■ ■ '■> ■«*■ *. * : 1 -'• ■ ' -'• > . •- i 1 i 

(E)-^^^ 7-t ;l/-2-A^xt — K (3) ((E) -Ethyl 

7-hydroxy-2-raethyl-2-heptenate (3)) CO & f& 

(^ h is t> = yfy) M)7i-;^7/iN7^ (64. 40g, 

0. 178mol) (D^^if^^^ (300ml) . X h 7 t K n t° 7 ^-2-^" — ^ 
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(2) (14. 03g, 0. 138mol) & jjp 7L X N 9 0 °C T 1 . 5 B# Pel 51 $C i~ 5 0 ^ (D 

-r- (jsp« g^^^^/i. : ^^f-^= i : 5 ) i9 ftmmm^. 

^7^3 (25. 15g, 0. 135raol) J& 9 8 % T# 5 0 

1 HNMR(CDC1 3 ) 6=1.27 (3H, t, J=7. 2 Hz) , 1. 48-1. 61 (4H, m) , 1.82 (3H, 
s), 1.99 (1H, bs), 2.20 (2H, q,' J=7.3.Hz), 3.64 (2H, t, J=6;3<Hz), 
4. 17 (2H, q, J=7. 2 Hz), 6.74 (1H, dt, . J=l. 3, 7/3Hz) ; * 3 C NMR (CDC1 3 ) 
.6 =12.3, 14.2, v .24.7, 28. 3, « 32.^2; , 60. 4,: !1 62.4, 127/ 9, 141. 9, '168. 3 ; 
IR;(neat) 3421, . 2935, 1712, 1649, 1271; 1095 cm -1 , Anal. Calcd for 
C 10 Hi' 8 0 3 : C; V64::49-; H, : 9. 74%. , found' C; 64. 39. iH; 9.^75%. tv : i 



• (B) -3i J* )V\ 7- (tert--^ =f- }V& f °f- )V 1/ p. ft *s ) -2-& ,f? )V~2-fS<:^T ± — 
-. K (4) t; - ( (E) -.Ethyl. 7T.(tert-butyldime.thyls.iloxy)^2-methyl^2^V 

heptenate(4) ) (D&foU ■-■ A ;• : : r. '•■ ' fV i !i 111 f'\ ■ . 

^*<TJV 3 (I3.91g, 0. 0748mol) ©±^^t< ^ Vi/^?i^i;;:(-3;00ml) ^ s 
DMF (v 5 ^ f;>*/^7 $ K) &r 43ml, -tf 5 ^/-^ (7. 6g, 0. 112mol) 
*Mz.X^ J^?y-^ft^i£\Z-mm-1rZ>-$.X*Win~tZ> 0 ^Of; tert- 
.7*f/V.^ f7lc,^!J n. (13. 5g, <! . ; 0. 0897roor) 13U x: TO 2 0 ft 

m#^s (100ml) ^^VV-c^xyf U^flfe^i 

3 EtttB b, ^P^itTkT^ti bfe^, i^7Xi?t^-v 

^ U V A t?-f£ Mi" 5 M 7km.m-^ ? *i<"? A <Sr 5 ill b % ^ & % ^ 

* b ft % ? n h y v 7 << — (mmm m m*- ?-j>v : — 

=ar^i/=l : 1) \Z X «9 ftmmm/L, a^^<r;VA (22. 16g, 0. 0739mol) 

&i&m 9 9 %-e#.5„ • . . 

l H NMR(CDC1 3 ) 6 =0. 01 (6H, s), 0.86 (9H, s) , 1.26 (3H, t, J=7. 1 Hz) , 
1.40-1.56 (4H, ra), 1.79 (3H, s), 2.15 (2H, q, J=7. 1 Hz), 3.58 (2H, 
t, J=6.0Hz), 4.15 (2H, q, J=7. 1 Hz) , 6.72 (1H, dt, J=l. 3, 7. 5 Hz) ; 
13 C NMR (CDC1 3 ) 6 = -5. 3, 12. 3, 14. 3, 18. 3, 24. 9, 25. 7, 28. 4, 32. 4, 60. 4, 
62.8, 127.8,142.1, 168.3; IR (neat) 2952, 2931, 1712, 1651, 1255, 
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1101, 837, 775 cm" 1 ; Anal. Calcd for C 16 H 32 0 3 Si : C, 63.95; H, 10.73%. 
found C, 63. 72; H, 10. 48%. 

(E)-7-(tert-:/^/Vv^ ? tV *, xx * *s ) -2-* b -2-^ V-1-* ~ 

; K5) ( ( E )-7-(tert-Butyldiraethylsiloxy)-2-methylhept-2-en-l-ol 

(5)) (D&f& 

^XT^ 4 (15.84g, 0.0528mol) (200ml) fc. 

0.95M**flS*>f yyf^7;V5 A--^^ (139 ml, 

0.132mol) *0°C-e*nxT, H*|B«Jt-r*. ^ ^/-^ (7ml, 

1 0.160mol) N «t«^ OTkfO^) (68.0g,0.211mol) Sr *0 *L T . 3 

o#*a.-e*l*i-s. «Bfc-*- ^ * A 1 OTKfp**^ * p*/** ,(2i) 

*ffiV^5»U. 9 sT^ = -/k 5.(13. 60g, 

0. 0528mol) & i|X * 1 .0 0 % T? c . .« > 

■. l H NMR(CDC1,)'5*,.0.02 (6H, s) , 0. 86 (9H, s), 1,32-1.43 (2H, m) , 

1, 43-1.60, (2H, m), 1.-63 ,(3.H,,. s) , 1. 76 (1H, d, J=0. 8 Hz) , 2. 01 (2H, 
q, J=7. 3 Hz), 3. 58 (2H, t, J=6:,5 Hz) ; , 3. 97 (2H, s), 5. 38. (1H, dt J=0. 8, 
7.0 Hz) ; 13 C NMR(CDC1 3 ) 5 - -5- 3, .13, 7, 18.; 4, 25,7, 26, 0, ; 27,2, 32. 3, 
63.1, 68.9, 126.3, 134. 8 J^IR (neat) : 3307, . 2929, 2858, 1649, 1101, 
837, 775 cm" 1 ; HRMS(FAB + ) Calcd f or,.. C u H 31 0 2 Si : (M+H + ) , 259. 20.93. 
Found: m/z 259.2101. , ' 

(E)-7-(tert-^f/l-^f^^^^)-2-^ ^ b-2-^^-^(6) 
( ( E )_7_(tert-Butyldimethylsiloxy)-2-methylhept-2-enal(6)) <D&& 

T;V^-JVS (13. 6g) ©M^fl/^il (53ml) \Z s h^aW 
5^ (36.5ml) O.TCfc»*PUfc*. SO.- ^^f (25 g) © 

S^^yl'*^**^ K#tt (53ml) & 0°CT?*Qx.T. 1. 5B#R3fl|#i- 

5o g»»a (5mi) ^fflv^^^u mmm^wm^-f-^ 
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^Sr^^A^n^ Y 7 7 £. "5 #iHi!f t, T/l^x t K 6 (12. 8g) 

fcifcjfs 9 4 % 

X H NMR(CDC1 3 ) S = 0. 02 (6H, s) , 0.86 (9H, s) , 1.51-1.55 (4H, ra) , 1.70 
(3H, s), 2.35 (2H, q, J=6. 6 Hz) , 3. 54-3. "65 (2H, m) , 6.46 (1H, dt, 
J=l. 3, 7. 4 Hz) , 9. 36 (1H, s) ; 13 C NMR (CDC1,) 5 = 5. 3, 9. 2, 18. 3, 24. 8, 
25.9, 28.7, 32.4, 62.7, 139.5, 154.6, 195.2; IR (neat) 2952, 2929, 
1691, 1644, 1255, 1101, 837, 775 cm' 1 ; HRMS (FAB + ) Calcd for C 14 H 29 0 2 Si : 
(M+H + ), 257.1937. Found: m/z 257.1932. 

(2E, 4E)-tert-^^/l^ 9- (tert-y ^ >U *? ^ n dp- is) -4-* S 7- 

-2, — b (7) • ((2E,4E )-tert-Butyl 9-(tert- 

butyldimethylsiloxy)-4-methylnona-2, 4-dienate (7)) <Di$-f& 

7km4k1- h!)n (155. 2mg, 3. 88mmol) <D T H F MW. (5ml) fc s tert- 
-fl-As*?* ^sUTfr* ^/7t^f ( 1. 257g, 4. 9"4mmol) (D T H F^M 
(15ml) &0°C-Vto?L, Ii£T'0. 5 H£ TOffSv -t©ft N T/l^t 
K 6 (503. 9 rag, 1. 97mmol) '©THF^t 1 (5ml) 4r O °C "C ^JtJ X. x 
(K 5 l*HI»t#'i-a D - JJt#ft % '-tt»»« (15ml) Sr/BV^T^^ 

#««b"sr»Bl'^^^ 4 T?"3 iu : tt ttj u N m^mm^ ? a -<?*£*•*- s . 

p -v h^'^^^— (Ifli f^oc^vk : ^df-f- ^ = i : io) ti^ 
^iiML, ^^7^ 7 (665. 7mg, 1. 88mol) £ 1ft ^ 9 6 % "C# 5 0 
X H NMR(CDC1 3 ) 5 = 0.02 (6H, s) , 0. 86 (9H, s) , 1.35-1. 58 (4H , m) , 1.47 
(9H, s) , 1.72 (3H, s), 2.18 (2H, q, J=7. 2 Hz) , 3. 58 (2H, t, J=6. 0 
Hz), 5.68 (1H, d, J=15.6 Hz), 5.85 (1H, t, J=7. 2 Hz), 7.19 (1H, d, 
J=15. 6 Hz) ; 13 C NMR(CDC1 3 ) 5 = 5. 3, 12. 2, 18. 3, 25. 4, 25. 9, 28. 0, 28. 2, 
32.4, 62.9, 79.9, 117.4, 132.8, 141.4, 148.6, 167.0; IR (neat) 2929, 
2858, 1709, 1622, 1255, 1151, 1101, 835, 775 cm" 1 ; HRMS Calcd for 
C 2 oH 38 0 3 Si: M, 354.2590. Found: m/z 354.2488. 
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(3E, 5E)-tert- -f A- - (2R*) -9- (tert- ^ )V / ;V is.u *c is ) 
-2-[(lS*)-l- t KP^^if^]-4^f/Wt-3,5-^xt-F (8) 

( (3E, 5E)-tert-Butyl-(2R*)-9-(tert-butyldimethylsiloxy) -2- 
[ (lS*)-l-hydroxyethyl]-4-methylnona-3, 5-dienate (8) ) <Di^$, 
i? 4 y 7° nf jVT 5 ^ (401, 4mg, 3. 96mmol) ©THF^^ (6.5ml) 

fc, HMPA (1.6ml) ^TJPpU ^©i 1.53M^f ^ • * ^ 

^ (2. 2ml, 3.37mmbl) ^ OttiPis. 1 0 ^I#tS 0 ^©t, ^ * 
XA-7 (665.,:7mg, li 88mmol) T H F W-M (6ml) ; £r- 7 8 °C T*^P £ , 1. 
5Hf|j|#t5„ T-fe F7^7t K (2ml, 35. 8mmol) 

-7. s o e,T^p^,. stifffimw-tzx mw&s mmmm uomi) &/i^.-c^ 

^^^/V: :• ^fcP ^ = 1- :.i-^0 ) lC J:.,«?.^Hfil.i8'U; 77kK-;V.synft 
8a (269.i.4mg/. 0. 677molK : 7V1" K.~ /V anti fcr8b ' (449.,lmg, 1. 13mmol) 

•;Sy:n-aldol48a.: 1 H.NMR(CDCr 3 ),',5 =,0,02 (.6H? s),I 0. 87. (9H,< ' s) / 1-.U2-. (3H, 
d,, J=6. 3. Hz), 1. 42 (9H, s).,- 1.55-1,61 •.(2H-,i!'..m)., .1, 7-7L.(3H, s), .2/14 
(2^; q> -<J=7.:0 Hz)., ,2. 80 (IHv d, J=3. 0 ,Hz) , : : 3. 2 .3 (1H, dd, J=4. 8, 10: 0 
Hz), 3; 59:.(2H, ty: J=6. 3 Hz), 4. 02-4. 05 (1H, m) , 5.47'(1H;. d, J=10. 0 
Hz), 5.65 (1H, dt, J=15.6, 7.0 Hz), 6. 1 (1H, d, J=15. 6 Hz); 13 C 
NMR(CDC.l 3 ) i 5..= 5. 3, 13.2, 18.3, 19.9, 25. 9, 28. 0, 29.1, 32. 5, 52. 5, 
62, 5, 68. 3} 81.4, 122. 8, 129. 3, 134.4, 138.5, 172.9; IR (neat) 3456, 
2954, 2929; 1725, 1706, 1255, 1153, 1103, 835, 775 cm" 1 ; HRMS Calcd 
for C 22 H 42 0 4 Si :. M,- 398. 2852. . Fpund : m/z 398., 2840. ..' 
Anti-aldol 8b: »H NMR (CDC1 3 ) 5 = 0. 02 (6H, s), 0.8 (9H, s) , 1.13 (3H, 
d, J=6. 3 Hz), 1.41 (9H, s), 1.53-1.60 (2H, m) , 1.78 (3H , s) , 2. 13 (2H, 
q, J=7.0Hz), 2.69 (1H, d, J=5. 2 Hz) , 3.24 (1H, dd, J=7. 8, 10.0 Hz), 
3.59 (2H, t, J=6. 3 Hz), 3.93-3.98 (1H, m) , 5.26 (1H, d, J=10.0Hz), 
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5.64 (1H, dt, J=15. 6, 7.0 Hz), 6.05 (1H, d, 15. 6Hz) ; 13 C NMR (CDC1 3 ) 
5 = 5. 3, 13. 2, 18. 3, 20. 7, 25. 9, 28. 0, 29. 1, 32. 4, 53. 9, 62. 5, 69. 2, 
81.3, 123.9, 129.3, 134.4, 137.4, 172.9; IR (neat) 3446, 2954, 2931, 
1730, 1709, 1255, 1155, 1101, 835, 775 era" 1 ; HRMS Calcd for C 22 H 42 0 4 Si: 
M, 398.2852. Found : m/z398. 286062. 5, 69. 2, 81.3, 123.9, 129.3, 134.4, 
137. 4, 172. 9 •■=•;. 
IR(neat)3446, 2954, 2931,' 1730, 1709, 1255, 1155, 1101, 835, 775 cm -1 
HRMS Calcd for C 22 H 42 0 4 Si : M, 398. 2852. Found : ra/z398. 2860 "■■« 

(3E, 5E)-tert-^^^.-9-(tert-^^-/Uv ! ^ ^/W^ o dp- is): -2- [ ( : E) - ^ f- 
D 'T-yJ^-^'f VWt-a.B-^it- h (9)' ( (3E; 5E) -tert-Butyl- 
■ 9- (tert-butyldimethylsiloxy) -2- [ (E ) -ethylidene] -4-methylnona- 
3, 5-dienate (9) ) jsg ■■' " : • . .... ".. i f: >.,^. . • 

■ T )V F — jU 8 (4. 03g,M0. 13mmol) <Dffi.4k * ^ l" l^WW.^ (15mi) ' »E . 

«4IioDMA p (4- (s^ f ;i^7^ / j t° u i^y), ■ K y as '^ f >i> r^y 

( 4. 6ml, 33. OOmmol ) & Jp T N -t © & J£ X jfr = (-2: 30g, 
20j20mrabl) (Dm.fc * ^ UV^t (20ml) £r O °C T? x. ; T N ' ^ M' T? 1 B# fffl 

wtmr z> 0 wtwm. mnmm (somiy & m^x ? mmyo&'m 

# ttfc ^ 7 — h <Z>'^ / — (50ml) ^ s DABCO ( 5. 67g, 

50.65mmol) % M X. X „ 1 0 0 °C *C 1- 2 O B# ffl ^i" 5 . & N Mfll^ 

» (50ml) Srm^T*^^ }Ta#? Sr B*»jc '3 mi tU U , m 

m-&&frxmmm*m&i,iz&, m*mm^#*i/zj>.xftm-r5 0 m 

' 7 ^77^ (MHW gfc^oi^/W : ^ df- ^= 1 : 3) <fc V 
3tSSf Lx h V =ci/ 9 (3. 31g, 8. 71mol) 8 6 %, ( E : Z = 1 5 : 

1 ) -C#5 e 
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>H NMR(CDC1 3 ) 8 = 0. 03 (6H , s) , 0.88 (9H, s), 1.45 (9H, s) , 1.56-1.64 
(2H, m), 1.60 (3H, d, J=0. 7 Hz) , 1.67 (3H, dd, J=l. Oj 7.0 Hz), 2.16 
(2H, q, J=7.0Hz), 3.61 (2H, t, J=6. 4 Hz) , 5.68 (1H, dt, J=15. 6, 7.0 
Hz), 5.89 (1H, s), 6.18 (1H, d, J=15. 6Hz), 6.78 (1H, q, J-7. 0 Hz) ; 
13 C NMR(CDC1 3 ) 5 = -5. 3, 14.6, 15.7, 18. 3, 26.0, 28.1, 29.1, 32.5, 62.6, 
80.3, 122.7 129. 6, 132. 4, 134. 5, 137. 5, 137.9, 166. 8; IR (neat) 2929, 
2858, 1712, 1635, 1254, 1173, 1101, 837, 775 era -1 ; HRMS Calcd for 
C 22 H 40 0 3 Si :M, .380.2747. Found: m/z 380.2727. 

(3E, 5E)-tert-^^^ [,(2E)-xf JJ f y]-9-t Ko^r ->--4- ^ *?- /V,/ ~j~ 
-3, S-^it^ h (10) . ( (3E, 5E)-tert-Butyl [ (2E) -ethyl idene] -9- 
hydroxy-4-methylnona-3, 5-dienate (10) ) (Di^rf^ 

hJJ cnv 9 (1.30g, 3.41mol)' l£ ; 1 Mr h =7 - n -7 ^ fV T X*. =: P 
A •? u ]} K- T H F W-m (10. 0ml, . 10. Omraol) 0 °C T? *P x. X \ ^iftT? 
3»lf B 11tftoo Wf> &fam.tt,7 is*-? J*mm (30ml) &J3V^ 

^it:5 „ ^StR^M^ r P * ^ £ 5ii .b % £r Mff © * L ^ N 
5r*7A^BY^77^- (JSPi?& : — ^f" ^= 1 ": 5 ) 

K J; 9 & III ft 91 V, 7/V=l—;V\0 (893. 6mg, 3. 36raol) & I|X ^ 9 9 % t? 

X H NMR(CDC1 3 ) 5 = 1. 45 (9H, s) , 1.60 (3H, s), 1.65-1.71 (6H, in), 2.20 
(2H, q, J=7.2 Hz), 3.64 (2H, t, J=6. 5 Hz) , 5.68 (1H, dt, J=15. 5, 
7.2Hz), 5.90 (lH,.s), 6.20 (1H, d, J=15.6Hz), 6.77 (1H , q, J=7. 2 
Hz) ; 13 C NMR(CDC1 3 ) 8 = 14. 5, 15. 7, 28. 1, 29. 1, 32. 3, 62. 4, 80. 3, 122. 9, 
129.1, 132.3, 134.7, 137.4, 138.0, 166. 7; IR (neat) 3440, 2978, 2933, 
1709, 1633, 1367, 1254, 1171, 1134 cm -1 ; HRMS Calcd for C 16 H 26 0 3 : 
M, 266. 1882. Found: m/z 266.1880. 



(3E, 5E)-tert-y ?- As [ (2E)-^5 L V 7* ^]-4-^ 5 fls* 9 5> 
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-3,5-i?=^%— V (11) ( (3E, 5E)-tert-Butyl [ (2E) -ethy 1 idene] -4- 
methyl-9-f ormylocta-3, 5-dienate (11)) (D'affc 

(379. Omg, 1. 42mmol) (D^t ^ ^ U l^W-W. (10ml) \Z % 
MJx^^T^V (0. 60ml, 4. 30mmol) Sr^Px., 0 °C l£*fr-*P L & N SO 
3 - t 0 !)-^^ (452. lrag, 2. 84mmol) <T> i? * ^ )V X >V jj> ^ is V&ffl. : ( 6ml) 
^OttiPtT, 1. 5^I#f5, |g (20ml) & ffi 

SS.xf^.: <v.dr-^^= i • iO)iat) T/l^fc 
K 11 (376.. 5mg, 1. 42mol) 1 0 0 %T?#$ 0 . 

X H NMR(CDC1 3 ) 5 = 1. 45 (9H, s) , 1. 59 (3H, d, J=1.0 Hz), 1.66 (3H, dd, 
J=1.2, 7.4 Hz), 2.45 (2H, q, fj=7. 4 Hz) , • 2. 55 (2H, t, J=7. 4 Hz) , 5. 65 
(lH; dt, J=15. 5, 6. 5Hz) , • 5.. 92 (1H, s) , 6. 21 (1H, d, J=15. 5Hz) , 6.78 
(1H, q, J=7, 4 Hz) ,. 9. 77 ( 1H, t, J=1. 4 Hz) ; 13 C NMR (CDC1' 3 ) 8 = 14. 5, 
15.6, 28. 1, . 29. 2, 31. Ai 80. 4, 123.8, 127.4, 132:2, 135. 6, 137. 0, 
138.0, 166.7, 188. 24; IR (neat) 2979, 1724, 1699, 1633, 1279, 1255, 
1173, 1134 cm -1 ; HRMS Calcd f or 'C 16 H 24 0 3 : M, 264.1725. Found: tn/z 
264. 1734. 

(3E, 5E, 9E)-tert-7^^-[ (2E)-^ f- ]} f 1/ ] -4, 10- v 5 * ^/V-W-^r^ V 
* Y * is -1- t7 >- x # -3, 5, 9- h V ^ * *? * . f (12) 

( (3E, 5E, 9E)-tert-Butyl-[ (2E) -ethy lidene] -4, 10-dimethyl-l 1-oxorae 
thoxy-l-undeca-3, 5, 9-trienedioate (12) ) <D £ J5£ 

Horner-Emraons f$|g (te£*#/ 19 : 2 - (S?:t h 3r zft U ^)-^° n fc° 

^- ^ ^ JV^ 7s =r )V (2- (diethoxy-phosphoryl) -propionic acid 

methyl ester)) (3. 37g, 15.05mmol) <D D M E M W. (30ml) ^ > 1.50M 
rf^JV V f- 17 -A (8.0ml, 12. Ommol) & O °C "C #P *L s 1 0 

^if^-f 5 G ^(Dfe^ T jVfM K 11 (1.59g, 6.02mmol) ODMESI 
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(i5mi) *mm.x-MZ-, o. 5B#ni#t5, S8rJS?ft (so 

mi) *m^x * ^r»**»»3i^^t? 3 Eittm ^tK^^ 

V = 1 : 10) t31 i «9 ^llDffiM 12 (2. Olg, 6. 02mol) 

^.JR$1 0 0°/otf 5„ ... : 

l H NMR(CDC1 3 ) 5=1.45 (9H, s), 1.60 (3H, d,. J=0. 8 Hz), 1.67 (3H, dd, 
J=l. 1, 7.2 Hz), 1.82 (3H, s), 2. 23-2. 3 1 (4H, . m) , , 3. 7 1 (3H, s), 5. 66 
(1H, dt, J=15. 5 6. 5 Hz), 5.92 (1H, s) , 6.21 (1H, d, J=15. 5 Hz), 
6. 73-6.81 (2H , m) ; 13 CNMR(CDC1 3 ) 5 =12. 5,. 14. 5, 15.7, 28. 1, 28. 7, 31. 7, 
51.7, 80, 3, 123.3, 127.9, 128.4, 132. 3, 135. 0, 137.3, 138. 0,. 141. 6, 
166.6, 168.6; IR (neat) 2979, 2852, 1714, 1704, 1650, 1633, 1173, 
.1133. cm" 1 ; HRMS.Calcd.for- C 2O H 30 O 4 : M, 334. 2144; Found : ra/z 334: 2139 ; 
Anal. Calcd for C 20 H 3O 0: C, 71.82; H, 9. 04%. found C, 72. 00 ; H, 8.64%. 

(3E, 5E, 9E)-tert-y^^-12-i/Ty -[(2E)-^^ V f ^]"4, 10-^^ ^ )V 
-11- Or- * V K V s * t -3, 5, 9- h V ^ 7 ^ - : b (13) 

( (3E ,.5E, 9E)-tert-Butyl-12-cyano-[(2E)-ethylidene]-4, 10-dimethy 
l-ll-oxododeca-3, 5, 9-trienoate (13) ) <D-&& 

7t h= (0. 040ml, 0. 767mmol) <D T H F f&W. (2ml) , 1. 52M 

-?=f- )VV ^ $ J± — ^^1}- (0. 30ml, 0. 456mmol) & - 7 8 "CC^JP X. X s 

l^mmn-t 5„ mW&, ^XT/^ 12 (84. 5mg, 0. 253mmol) £-8 8 °C 

xtoz-%o jbnx-rtii:^ mm^m (i5mi) £ wc ^ 

(mmt& mm^-^-^ •. ^*-y->= 1 : 1 0) tan ftunu u> 

& - f V =- Y V 11 (72. 5mg, 0.211mol) £r I& ^ 8 4 % *C# 5 0 

X H NMR(CDC1 3 ) 5 =1. 45 (9H, s) , 1.60 (3H, d, J=0. 6 Hz) , 1.67 (3H, dd, 

J=1.0, 7.1Hz), 1.82 (3H, d, J=0. 6 Hz) , 2.31 (2H, q, J=7.2Hz), 2.41 
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(2H, q, J=7.2 Hz), 3.75 (2H, s) , 5.64 (1H, dt, J=15. 6, 6. 8 Hz),. 5.92 
(1H, s), 6.21 (1H, d, J=15. 6 Hz), 6.74 (1H, dt, J=l. 0, 7. 2 Hz), 6.77 
(1H, q, J=7. 2 Hz) ; 13 C NMR(CDC1 3 ) 8 = 11. 5, 14.5, 15.8, 28.1, 28.3, 
29.2, 31.4, 80.43, 114.2, 123.9, 127.4, 132.1, 135.7, 136.3, 137.0, 
138.2, 145.5, 166.5, 188.2; IR (neat) 2979, 2929, 2256, 1705, 1681, 
1639, 1281, 1254, 1169, 1134 cm" 1 ; HRMS Calcd for C 21 H 29 N0 3 : M, 343.2147. 
Found: m / z 343.2153; Anal. Calcd for C 21 H 29 N0 3 : C, 73.44; H, 8.51; N, 
4.08%. found C, 73.53; H, 8.79; N, 4.08%. 

(3E, 5E, 9E, 12E)-tert-^ ^VU-12-^T J - [ (2E) -zc J- ]) y* i/]-4, 10- 
J-jU-ll-tf ^ y-14- K!) 'if;l^> n =3f- Z/^ ^ ? -3, 5, 9, 12-7". h 7 zc 
/ zc— h (14) ( (3E, 5E, 9E, 12E) -tert-Butyl-12-cyano- [ (2E) - ' 
ethyl i dene] -4j 1 0-dim'ethylKL l-oxo-rl4-tr iethyl si loxype'ntadeca-3, 5, 
9, 12-tetraenoate(l4)) ■'! <£>-g-/5£ : . 1. ■ • : 

/3-^h=hP/I^13 (73.4mg, 0. 214mmol) CD^^if^^^ (1ml) 
(S)-2-( h !Jxf;v^n 3f->) -fXi/^ — fls^T Is ^ = !7 J&>4fc(i; 7mg, 
0. 0094mmol) ^jDit, Il&t' 2 B#^Jt# U fc f£ % '4: «H® 5 „ 

(3E, 5E, 9E)-tert-7*^/l—ll-[2-v'T y -3-(l- h 'JJ x^^^D.^i/i f 
^) -[(2E)-x;^- y xV]-4, ^A—ll-^^y $ 1/ 

•7 5 ^7-3, 5, 9- h V ^-T- h (15) ( (3E, 5E, 9E) -tert-Butyl-1 l-[2-cyano- 
3-(l-triethylsiloxyethyl)6xiranyl] -[ (2E) -ethyl i dene] -4, 10- 
dimethyl-ll-oxoundeca-3, 5, 9-tr ienate (1 5) ) 

Y !J f-fr^A,***, K (0.591g, 2. 14mmol) (0THF»» (5ml) ^ s 
1.4911 ^f;Mf DA-^^fy^ (1.15ml, 1. 71mmol) & - 7 8 °C 
T»*.T, 1 *U7^140THF*« (5ml) 
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£i7Xfl£^7- Sl^iffMitSo m£$#>&&©s 

(3:E, 5E, 9E)-tert-7 t ^/^-ll-[2-v'T / -3-(l-t Kn * ; > ^ T As) * * V 

7 - ] -[(2E)-^ ^ y x v ]-4, lo- v 5 ^.^tv-ii-?*- # y !7 X -7* # 

-3,5,9-ih y — h (16) (,.(3E, 5E, 9E) -tert-But.yl-1 1- [2-cyano- .. 

. 3- (1-hydroxyethyl) oxiranyl] - [ (2E) -ethylidene] -4, 10-dimethyl-l 1- 
oxoundeca-3, 5, 9-trienate (16) ) . CD & $, .: . -. •; / - ; . :. > 

oitK^v', K 15.,©7t K~,K2J /l'*** (8ml) v ^^£3&7K (lml),;.* 
& 7 y it V ^ t? ^ (0.400g, 4. 27mmol) & M X. X s 4 B# HQ jf § „ *f 

- (20ml) ^r/B^T 3i i/^ b, .^m^&il^^Ti/^T'tt 

. ,(3E, 5E, 9E)-ter1:.-^^^;-.ll-[2-^ /U/^.-f ^-3-(l- t Kn ^-/P-) 

^a-^^^ -,v] : -[(2E).-^^- y 7 s >-.]-4, io-v 5 ^ ^/v-n-^-^ y.-s^* -7* 

*-3,5,9 J M)x/3i->;,(18) ( : (3E, 5E, 9E)-tert-Butyl-ll-[2- > 
carbamoy 1-3- (1-hydroxyethyl) oxiranyl] -[ (2E) -ethyl i dene] - ' , : 
4, 10-dimethyl-l 1-oxopentadeca -3, 5, 9-trienoate (18)) <£>##c 

•. t K o ^ =■ h y ^ 16 £ &Jg ^ n ; yf^ 7 7^ -(,M US S*^^ 
^ : ^^r-y- :/=• 1 : 2 ), ~eJS HB 1" § o 1 M h frit. 9 * . h > 17^ *3 £ k K 
■ o*J/7i K 18 <Dm&%)<D * 9 S — (lnl)..fc % .7^ = 7.* 

(0.25ml) i0t'tat^2 0^t5. tttf$tt (10ml) ^^V^T 
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u^Y-Fyyj*- (lii^i^f-^ : ^^fty=3 : .1 ) -^^MWU 
L N t K n v-T 5 K 18 (12. 7mg, 0. 0290mmol) £ 5 & T* i& ^ 1 4 % 

X H NMR(CDC1 3 ) 5 =1. 35 (3H, d, J=3.2Hz), 1.45 (3H, s) , 1.59 (3H, s), 
1.67 (3H d, J=7. 0Hz), 1.78 (3H, s) , 2.31-2.37 (2H, m) , 2.37-2.48 (2H, 
m), 3. 14 (1H, d, J=7. 9Hz), 3.68-3.75 (1H, m) , 5. 67 (1H, dt, J=15. 5, 
7. 3Hz), 5.91 (1H, s), 6.22 (1H, d, J=15.5Hz), 6.41 (1H, s), 6.77 (1H, 
q, J=7.0Hz), 7. 08 (1H, t, J=6. 7Hz) : 13 C NMR (CDClj) 6 =11. 3, 14.4, 15.6, 
20.3, 28.1, 28.9, 31. 3, 65.5, 65.5, 66.1, 80.6,- 123. 4, 127. 8, 132. 2, 
135.0, 135.8, 137.8, 138.2, 149.7,166.8, 167.3, 192.9: IR. (neat) 
3419, 3323, 2979, 2931, 1709, 1668, 1633, 1597, 1435, 1254, 1 169 cm" 1 

(3E, 5E, 9E)-tert-^ ^•71^-2-^^- y f V-ll- (4- t K'o =¥^-4-^ ^/U-2- 
* y *r -3-T - tf n [3. 1. 0]^^ * -1-^/1" >.-4, 10- i> * 

;v -ii- 3=- y & > % -3,5,9- > . JJ ^ / ^ — K (1) 

( (3E, 5E, 9E) -tert-Butyl-2-ethylidene-ll-(4-hydroxy-4-methyl-2- 
oxo-6-oxa-3-aza-bicyclo [3. 1 . 0] hex-l-yl) -4, lO-dimethyl-l 1- 
oxoundeca-3, 5, 9-tri enoate (1) ) (D -n* 

• t K u > is T %. K 18 (li. 7mg, 0. 0256mmol) <D& <ik'* f- ^ ^^W. 
(0. 5ml) iZ^ Mjif ;l/7^ > ( 72 n 1, 0. 517mmol) £r £ N 0 °C 7£ 
*P tfcf , S 0 3 • ^ !) (56. 2mg, 0.353mmol) <D i? * JV ^ )V 1£ df 

*>k*« (0. 3mi) ^o°g-t?ap^t, 2mMf#t5 0 

(10ml) *m^X ? ^is^ L, ^1$% & ^ fi}' g&fn^li; 

A — (Mmffi. g^Hai^/u : -?-y = 3 : 1) M £ «9 ^HH^fM L\ * 
3§PJHfc"£^ 1 (5. 2mg, 0. 0121raol) & IR s£ 4 8 % T # 5 0 
^ NMR (CDCI3) 6 =1. 48 (9H, s), 1. 58 (3H, s), 1.61 (6H, s), 1.72 (3H, 
d, J =7.3Hz), 1.86 (3H, s) , 2.28-2.39 (3H, m) , 2.25-2.58 (1H, m) , 
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3.87 (1H, d, J=2.4Hz), 4. 25= (1H, brs), 5.66 (1H, dt, J=7. 3, 15.6Hz), 
5. 87 (1H, s) , 6. 23 (1H, d, J=15. 7Hz) , 6. 38 (1H, s) , 6. 78-6. 85 (2H , m) : 
> 3 CNMR(CDC1 3 ) 5 =11-3, 14.3, 15.6, 22.4, 27.9, 28.1, 31.2, 62.2, 64.7, 
81.5, 83.7, 122.8, 128.0, 131.8, 136.0, 136.4, 139.1, 139. 4, 146. 8, 
167.8, 169.5, 189.7: IR (neat) 3417, 2979, 2929, 1709, , 168.2, : 1635, 
1367, 1284, 1257, 1167, 1136 cm- : [ a ] D 26 +23 (C=0. 09', ! MeOH) : ; HRMS 
Calcd for C 24 H 33 N0 6 : M, 431. 2308. Found: m/z 431.2297. 

<D £ U T <o X m I- fc'P.'XM 5£ U rt.o 

fc b # S ^ lit 3NB B& SH-SY5Y IB Jj£ & DMEM.ig « (;^7Vr^ S> ^ JSC & <4 ~ ^ ^ 

ejHb-a^ i *mum 48. : Btm,:.v59i. ttibtim^* 37^-e^.L*: 
, fctfMTT, (3.t-(4,-5r^ T. y -2, ~ >v*r 

9V 5 K) nm*m^* 2~4l*n#*«,-570n«O»** 

$»SW:0.4 /zg/ml(Dilgt,fcot„ ' ■:■ 

5o 
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1 . 



StTo-WS; ( I ) : 



R-o 2 c 




£0 NH 

T^OH 

.CH3 



(I) 



i*i^©7>^ >vv3s t? as? « it.^ jg. 1 \t mm <D it & m * * . *>• ... J; ^ 

4. (I) R£S tert-^^/umX'h?>n^:m. 1 JCfB*:©^ 



5 . 1) f h 7 k Kd ^7 y-2-t-/H (x K^^/^^Hf 

2) 1) ■ o^Jc&SfeOiillSI©7K1636Srfe.ai 

3) 2) ©S^IfeOt Ko^^^f;i'$^*;i/5;uS|cf j^t, 

4) 3) (DR^mm^s u~F(d— m^. (a) : 



f4T y -/US ) 

5) 4) (DELmmm*. m.m& £x?t± ^/^t k^r^s*, 

6) 5) £>KJ&S#J& N Tgzfcl&teJfcTk L N 

7) 6) ©M11)©^S^MiL, 




C0 2 R 
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7) (DRj&mvo&mft, 

8) (DSlJ&04£i&, El'TO-«a-(B) 



(X0) 2 - 



o 

II 

p. 



-C0 2 Me 



(B) 



Me 



10) 9 ) (DfrJ&myd 



11) 10) <D5Hfcm>%>*s »TO J l^i (C)": 




OY 



(C) 



■ ! « 



Me 

12) 11) C9^/^^^^^7K=3r is 4k 

13) 12) cD^/&B^O{fc^K&J&ftfi L N 

14) 13) <Dx/T J S&JtJTk^fi? 

15) 14) ^ ^ 

- £ £ -T3 , If j&^S i fa 4 © v^;ft;^-:iIlc:fBi|£<7Mbl^<£> 

6 . ^TC9 — (III) : 

CH 3 0 

(III) 




R-0 2 C 



ess*, r *5 «fc xf Ynmm t mmx*$> 5 „) ■easnafls-G'*, 

7 . UT<D-f®&. (IV) : 
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(IV) 



R-0 2 C CH 3 



SITcd — (III) : 



(III) 




9. mmmffl-ehzm 8 miaifco'Esi.'' 



I i 



OP1559-PCT 



m 



Abstract 



The present invention provides a compound represented by the 
following general formula (I) : 




CH 3 



(wherein R represents a linear, branched, or cyclic alkyl or aryl 
group) , a process for producing the compound, and an antitumor agent 
containing the compound as an active ingredient. 
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